The ingestion of solutions of ammonia caramel by rats results in a marked reduction in their peripheral blood lymphocyte count (Evans et al., 1977) . A clue to the mechanism underlying the lymphopenic effects of ammonia caramel is the knowledge that this can be prevented by the addition of pyridoxine to the rats' diet (Noltes & Chappel, 1985; Schreurs & Sinkeldam, 1985) . This observation may suggest that ammonia caramel is interfering with vitamin B, metabolism. Furthermore. vitamin B, deficiency is known to depress peripheral blood lymphocyte numbers in rats (Barker & Bender, 1980) . Although nothing has been reported about the effects of B, deficiency on the biochemical activities of lymphocytes, vitamin B, deficiency has been shown to decrease the activities of brain glutamic acid decarboxylase (Bayoumi & Smith, 1972) , hepatic L-cysteine sulphinic acid decarboxylase (Hope, 1955) as well as plasma and erythrocyte aspartate aminotransferases (Barker & Bender 1980 ). Accordingly we have compared the effects of feeding ammonia caramel to rats on these enzyme activities with that produced by feeding a vitamin B,-deficient diet or the vitamin B, antagonist deoxypyridoxine in order to understand the mechanism of action of ammonia caramel as well as attempt to idenfify a biochemical marker of its effects.
Groups of five male rats were treated as shown in Table 1 Abbreviation used: THAI. 2-acetyl-4-tetrahydroxybutylimidazole and after I , 2, 5, 7, 12 and 14 days of treatment were bled from the retro-orbital sinus under halothane anaesthesia for the determination of their lymphocyte count (Conway & Paine, 1986) . Aspartate aminotransferase activity (EC 2.6.1.1) of the erythrocytes and plasma was determined by the method of Anon (1970 Anon ( , 1972 ) using a Cobas-Bio Clinical Chemistry Analyser (Roche Products Ltd., Welwyn, Herts., U.K.). Plasma pyridoxal S'-phosphate was determined as described by Srivastava & Beutler (1973) . After bleeding the animals were killed and their livers and brains removed for assay of L-cysteine sulphinic acid decarboxylase (EC 4 : 1 : 1 : 29), using the method of Hope (l955) , and glutamic acid decarboxylase (EC 4: 1 : 1 : IS), using the method of Bayoumi et al. (1972) . Five days after ingestion of an 8 % (w/v) solution of ammonia caramel or 30 mg of deoxypyridoxine (Sigma Chemical Co., Poole, Dorset, U.K.) per litre of drinking water, the peripheral blood lymphocyte count was found to be significantly lower than in the untreated group and remained so for the next 9 days (Table I) . Feeding the B,-deficient diet to rats did not decrease the lymphocyte count at any time during the 14-day experiment although it did decrease the plasma concentration of pyridoxal 5-phosphate and the plasma and erythrocyte activities of aspartate aminotransferase (Table 1) in accord with published data (Barker & Bender, 1980) . In contrast to feeding B,-deficient diets, ingestion of ammonia caramel was without effect on these biochemical parameters. Therefore the effects of feeding a vitamin B,-deficient diet are clearly different from feeding ammonia caramel to rats ( Table I) . Administration of 30mg of deoxypyridoxine per litre of drinking water to rats produced lymphopenia but in contrast to ingestion of ammonia caramel also lowered the Vol. 14 BIOCHEMICAL SOCIETY TRANSACTIONS plasma concentration of pyridoxal 5'-phosphate and the activity of aspartate aminotransferase (Table 1) . Clearly, the lymphopenic and biochemical effects of feeding ammonia caramel to rats are different from either a B,-deficient diet or administration of deoxypyridoxine. Recently, 2-acetyl-4-tetrahydroxybutyl-imidazole (THAI) has been identified as a lymphopenic agent present in ammonia caramel (Kroplien et al., 1985) . The concentration of THAI in the 8% (w/v) ammonia caramel drinking solution used in the present work is 6.3 mg/l. Since rats fed 8% (w/v) ammonia caramel and 30 mg of deoxypyridoxine/l drank the same volume, it was decided to determine if the different effects observed with these two solutions were dose-related. Accordingly, rats were dosed with 6.3 mg of deoxypyridoxine per litre of drinking water. However, this lower dose of deoxypyridoxine did not produce lymphopenia or biochemical changes in the parameters measured.
In conclusion the lymphopenic effects of ammonia caramel resemble more those of a vitamin B, antagonist than those of a vitamin B,-deficient diet. However, the inability of doses of deoxypyridoxine comparable with that of THAI in ammonia caramel to decrease the lymphocyte count suggests that its potency or mechanism of action may be different from a classical B, antagonist.
The ingestion of an 8 % (w/v) solution of ammonia caramel by rats results in a 50% decrease in their peripheral blood lymphocyte count within 7 days. However, the mechanism underlying this response is unknown (Conway & Paine, 1986 ). I t is of interest to elucidate the mechanism of action of ammonia caramel on lymphocyte numbers, because, unlike other xenobiotics that modulate the immune system, the effect of ammonia caramel is not only rapid but is also readily reversible (Noltes & Chappel, 1985) . A clue to the mechanism underlying the lymphopenic effects of ammonia caramel could come from the knowledge that this is prevented by increasing the pyridoxine content of the rats' diet (Noltes & Chappel, 1985; Schreurs & Sinkeldam, 1985) . This observation has been reproduced in the present work and extended to show that the intraperitoneal or subcutaneous administration of pyridoxine to rats is unable to prevent the lymphopenic effect of ammonia caramel. This finding suggests that dietary pyridoxine is preventing the absorption of the lymphopenic constituent of ammonia caramel.
Male C. D. rats of 18C200 g body weight (Charles River Ltd., Margate, Kent, U.K.) were conditioned to eating a powdered rather than an expanded laboratory animal diet (Rat and Mouse Maintenance Diet no. I ; S.D.S., Witham. Essex, U.K.) containing 4.9 p.p.m. of vitamin B, for 7 days before the experiment. On the first day of the experiment the rats were bled from the retro-orbital sinus under halothane anaesthesia and then fed, ad libitum, a powdered semisynthetic diet containing the same crude protein, fat and vitamin content as before except that the diet contained either 0.1 or 10 p.p.m. of pyridoxine (specially prepared by S.D.S., Witham, Essex, U.K.). The animals were allowed to drink ad libitum either tap water or 8% (w/v) ammonia caramel in tap water. Each day at 12:00h groups of rats were given pyridoxine either intraperitoneally or subcutaneously. The treatment regimen was continued for 7 days when the rats were again bled from the retro-orbital sinus. EDTA was used as the anticoagulant and the blood was used for the determination of the total white blood cell count using a Baker 7000 haematology analyser (Baker Instruments, Egham. Surrey, U.K.). The absolute lym- 
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